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1020030049836 mX[: 2003/8/29 

139-734 

[^^1 MmM ^s!^ m:>\\m 354 §,^ois^^o^E^M 

104-601 

[^^^1 KR 

51^^ {21) 

V\^m^^] 19 S 29,000 s 

OS 0 ^ 

[^^^^SS] 0 21 0 ^ 

[^AFS^S] 16 m 621,000 S 

im^W] 650,000 S! 

[2^^^ 325,000 
[^¥AH#] 1. fi^^Ai- SA-||A1(£S)_m 
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£ 3 
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1020030049836 #^ <y^>: 2003/8/29 

<0:5}-o>o§(Z n 0) M-i^^S^l^ ^ ^IS^^l {Synthesis of ZnO 

Nano-structured material , and its apparatus} 

4 ufi^^2:^l^ S^S^ i^^^ ^ojc^-. 

£ 5^ T'flBlc^l 7}^ sfl^wl» ^e^^H ^5^^^^ q-ii4=]H5Jl- ^ii^ <Hell<5l 
10: 

20: wV-S-^ 

21: 7lle^c>1 7>>h 22: 7fle|<^1 7V>i tifl#^ 
30: tiV-g-^11 

31: :e.H 32: -^S.^^ 33: 71^3: 
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1020030049836 #^ 'U^}: 2003/8/29 

<i2> ^ >a:2l-<5>«?i(ZnO) M-i^^S^l^ ^IS^J-'^ ^ ;^1S^^H1 ^tl: ^-^ 

<13> <ay>^ q-i^^S^l^^ ^ M-iiT3lBl(nm)o11^i ^ M-i^T^lBl(nm) 3.7] 

# 7>^lT^ 7)^21 Bl-<a2l ;cllS«HlAi ^ ^ o^o^ia t^o^^ ^e)^ 5^*1-^ S. 

nl ol^ofl 1-71-^^^ Afls.^ mA^3J). ^S21 7>-.^i.t:i.[Y. xia at al . 

Advanced Materials, Vol. 15, p. 353 (2003); G. Tseng, Science, Vol. 294, 
p. 1293 (2001)]. ^^B^^ M-ic^S^l^ <^1Sa-1^ (quantum 

dot), M-ic^^(nano powder), M-ii^^(nanowire) , i4ia-n-^(nanotube) , 
*a=^>-fl- (quantum well), M-icL«>^, i4i^^^^l (nano composite) -f- ^fl-f i^'^f*} 
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1020030049836 #^ "^^V: 2003/8/29 

resurface Acoustic Wave)^;^!-, "^-^^^1-, 7>^^a-1 , cf'a= 

^ ^<^H^i xy^s\o] ^rf. #s})oii^ ^s. ^Efls. 
o] slol ^j^^, ^^<^]^ <^]3i\ ^^^(epitaxial growth) y]^o] ^^^}^^^ Afls. 
^ -§-§-^<^>l:<>l 7]\^s\Jl ^cf. ^A^, ^Ajj ^^cj-oj^o ^4 ;y-^ 

^^;^>:5i^>(optoelectronic device)^ -s-S-^H 9^^^^] ^^^1:11 

<15> ZnO M-i^^SS. M-i^^(nanowire) ^^^'^l Sicf[Y. 

Xia at al, Advanced Ma ten' aJs, Vol. 15, p. 353 (2003); M. H. Huang et al . , 
Advanced Materials, Vol. 13, p. 113 (2001)]. (carbothermal 
reduction) S|-^7l^#a|-^ (Chemical Vapor Deposition) ^^^o^*^^ 

^. ^^;^>4i;^>. 21]<^1^-1, ^-^S. -g-§-7>^A^ol ^oi^ ojcf. ZL 

■slM- «^lsitb M-i^'a(nanowire) ^Bfl^ ufl-f p1/^]s:><:^ ih^>S. ^^s:]-?! ^«flA-l^ 
^^>1J e|^^Bl-:2l(e-beam lithography) -^^^ yj^gol -^■^Sl<H<='> ^\B.S. 
(alignment) ^ 2: ^( assembly )<^1 ^^1^* ^JL ^;«fl M-ii^^ 

^ ^ ^i^'^l -g-^ltt M-ii^3:^l7> M-ic:t;^V 7m<Hl all-?- -B-B^^ 
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1020030049836 W^ "^^V: 2003/8/29 

<16> ^ .^-^^ ^7]^ f^Efl^ ^ €-S-^^<^l ^Tl^H, ^^^^ -g- 

[^^^^ ^ 3)-g-] 

<17> ^r|^ ^^(Ar)<^l ifl^H ^^(02)7> 1 ~ 20 ^3q% ^^S. ^ 

^71^1 7> ^;^fl5^>JL «]:-§-^i£7> 800 ~ 950 °C ^^vfls. 2:^^ 3::?l^H^i. 
<^><?^ ^^^4 :ie}s}-oiH« ^^«}:-§-*l-«^ <^><^7V>il- ^S^^^ o>^7> 

i» ^el^ 7l:^>a-<^l ^ ^^^A]^ cfoj:^ ^^oi A].^o>o^(ZnO) ^-i^^S 

^1» ^11%^^ ^711 ;^1S^>^ «o>^^ ZL o.^ ^Vr:^-. 

<18> ^tb, ^ 71^ ^ 7><i^ ^3r>o^ ^-§-^^ 

800 ~ 950 VS. ^^^^fl(10)4, 7Be|<H ^Sl ^ «]1#^ 

7>>i ^<a^(21) ^ 7>>i till#^(22)7l- «3=^oil ^Jl ^7] ^1^1(10)^ tfl 

^^^m)^. ^7] ^-§-^(20)^ tfl^<^i ^^isi^H €^^^4 7]^# 

^-§-^l(30)» 5E^*><^ ^^^^^ ^^«^>"?i(ZnO) M-i^^S^l^ ^IS^J-^m a ^ 
<i9> ojsq. ^ ^vig^ x:^^ ^^^^ ^^^V^ cf^i)- ^^t^-. 
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1020030049836 ^^ '^^}: 2003/8/29 

<20> ^ ^x^ol] 4^ <lb5|-<i><?i(ZnO) M-i::^^^]!- ^l^^-^l Si<H ^S. , n 

^4 ii€q-3i|-olH(graphite)» 1:1 ^TflwlS. ^^^H 1 ~ 3^1^^^ 
^l-<^ ^^m^. ^Sl-*^}'?! ^H7> 99% <^l^olji, oj:£7l- 100 o] 

^}^^^}7]S.^ 100 - 325 °fl4^^ A>-g-5:>is. ^cf. oleitb ^ 

ZLE^-3i|-oiH7> ^S-^^<^1 <:}-5}-c]-^3z]. ^-1^(800 ~ 950 X:)o\]^^ 

11 ^ ^7l tt(|^c>lcf. M-i^^2:^l7]- 7]%^ ^el^ 71^* A>-§-^> 

^^t^^, ^(Au)* 10 ~ 30 A ^^^1^ ^^^*H ^V-S-^f^t^. atb, ^^^^ 

1 ~ 20 "g^S. AV-g-^V^ ^^1-^^ tl-^. 

<2i> 4V7ltl: ^S. ^ ^^o] Ais|7l#SA-l oi^^v M. H. 

Huang et al . , Advanced Materials, Vol. 13, p. 113 (2001)<H1 7]^:^^ -n- 

^ ^-^M-. ^^7l^oi]A-l^ 7>>iSAi <a:^(Ar) 

s>a.^Ml A].2|.o><g^ 4-i^^(Nanowire)'?>^ ^^^^ ^ ^Jl 7lB|- cV^- ^ 
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1020030049836 #^ "^^1-: 2003/8/29 

<22> ^ yQ:^d\] 4^ ^sl-oVoiCZnO) M-ii^S^l cfltb 7llif£l- £ 1 

^31)- 7]:^^ ^-g-^V^ ^^^1(30)5. HTfl ^ Sir!-. 

<23> ^-i^KlO)^ ^-§-^^ 800 ~ 950 °C :^]o]^^ 

9X^, ZL ifl-^<^l^ ^S^^^f 71^^ ^-g-^l(30)7> ^^Itbcf. 

^-§-^(20)^ ^^tb ^ AV^^VS.^. ^c]., 

<25> Ziejal, ti}-§-^l(30)fe €^^^4 7l:&ol Hll^l3£l<H ^Cf. £ 2^ l^tfl 

^K^^l^ €^^^(32)52)-. .^-71 :e.H(3i)5i ^^c>\]a^ ^■ ^^^^^s. ^^^M^^ ^ 

ol«J-#o.^ ^^l^H tifl^ls)^ cf^^ 7l^(33)# 3L^^cf. i 

H(31)fe 'y:-f-°m-(Al203) 13 min>13 mm>60 rnm^^ 3711- ^ 

5.^^(32)^ -arsj-^V'S ^^jq- ZL2fl5X|-olH7> ^TflHls. l:l Sa^1-<:>1i^. 

^^1 30 - 70% ^B^q 7l:&(33)^ ^^htb 

^s]^ 7l^o.^A^ 8 mm>2 mm^ ^^s^V'^ ^<^1 afl^l^j-^cf. oj^l-^J}- :^ 

ic^S^]!- <g7l ^«flAl^ 7l^^ ^^17> -^^^^S-^-Bl 3 ~ 10 mm ^ 
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1020030049836 #^ "^^1-: 2003/8/29 

^-S-^^ ^•^oHlAi f^^o] 7}±L Bm'^(22) 0 ~ 50 mm ^iE. ^ 

<27> ^-§-^(20) tfl^ofl £ 25q- =^A^^ 71:^ ^ 

^ ^-§-^(20) tfl-^<^l ^^^m ^7l» ^cfltb ^l7l^>^cf. <a:^sl -e-^^ 
20 ~ 50 cc/min^ ^>5^J1, -^-^^ -B"^^ tfl«fl 1 ~ 20 ^3i\%S. afl^^> 

^cf. o^^c^ 0.^0^ ;g o. 20 ~ 50 cc/min^ 'a^?} M-ii^^i^l^l ^^^^o]] 

7>^J- ^^3:1-^-2.1^, filth ^<Hl^i n •a^o] M-ii^^^l^i 
^4<=H1^ ai^^. 

-^^-i- 30 cc/minS. Jl^A]7lJL nf'?> «V-g-^£ ^ <4::ii7]^l^ ^^^l* ^sj-Al^l 

i42^^S^ll- THl^i^V^cf. ZL 7l^o]l ^^o>c^ 

-yrsj-^V*?!^ M-i^^ 'HelloKnanowire array), ^-ia^^mCnanosheet) , ^icS.= 
(nanorod), M-i^l-ellolBCnanoplate) ^'^'^^ n^2:7> ^-^^^^ ^'U^ ^ ^ 

Sirf. £. 3011^ «>-S-^S. ^ ^^ti] <^^oil rc|-e|- tfls.^ o.^ a^a^s] 
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1020030049836 %^ "U^}'- 2003/8/29 

cnaa^ o.^ yA<^]^, ^^^^^ ^ 'y:iiitill^ul7> r^d^ ^s]- 

^n^} ^^tb ^n^^ ^2i*<^l 

"^r^CAr)^ -H-^ 30 cc/min. «]:-§-^H 800 ~ 850 t) ^^(Ar)<^l 
cfl*V 'a:i(02) «B^til 1 ~ 20 ^511% ^^S. -^*a^>fe H-ii^ 
(nanowire) ^^7]- s] o.tj^ , -^^^^g M-i^'^'^l ^^>^i='l^ ^>^^ £ 4 

^ (l)oll uj-Bl-vfl^^cl-. M-ii'Jd^ 50 ~ 200 nm ^<^1^ 5 ~ 

100 fM ^^S-Ojcf. 

•^^(Ar)^ -^^ 30 cc/min, 850 ~ 900 "C , ^^(Ar)<^l tfltl- ^ 

±(02) 1 ~ 2 ^^S. -6-*a*>^ M<^1>^^^ <Hell^l 

(nanowire array) ^2^7} ^^^^9X^'^ , M-i^^ <^5|lo]ofl cfl^ ^^^V^o] 

^ H 4^ (2)<^1 M-Ej-vflo^cf. p>^l 9l(Comb)2l- ^2: 

1- *>J1 ^-^13^, ZL go]^ 10 ~ 50 m, ^<=>1^ 50 ~ 1000 im ^S.o]jL, ^v]] 
^, M-i^-Jd «Hsfl*^l(9l'y:)^ 50 ~ 300 nm ^£5. i^-^l-idcf. ojaf 

^^(Ar)^ -B-^ 30 cc/min, ^-§-^S. 850 ~ 900 'C '^^(Ar)<Hl 
tfltt ^>:i(02) Hfl^til 2-20 ^^%^ ^^S. -a-S^^V^ 2::?i<^lAi^ 
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1020030049836 ^:^>: 2003/8/29 

(nanosheet) ^2i7} , ^^^^ ^h^^E.^] cfltl: ^^\^^]^ ^>^^ 

£ 4B\ (3)ofl q-El-iflSicf. ^^^^ M-ii4=l:^fe ^-o] 10 ~ 100 fm, 

500 ~ 2000 urn ^^^1^ 50 ~ 150 nm ^S.ol4. <=>]^ n^S^lfe 

^ ZL^£2l ^o.^ %-%-o] 7}^^ M-ic^S^lo] 

•t^CAr)^ -B-^ 30 cc/min, ^-§-^£ 900 ~ 950 IC , <a:-&(Ar)<5fl tfl^ 
'a:^(02) 1 ~ 8 ^^%^ ^^S. -^^^V^ (nanorod) 

^3:7} M-i^S^oil cfltb ^^>^^1^ ^>^^ £ 4^ (4)<^1 

M-E^-tflSi^. M-i^S.:^^ ^ol7l- 5 ~ 50 jwn ^5.. 200 ~ 500 

nm ^Solcf. olssf ^3:^1^ >^7] ^fl^^j ^Tfl ^^^S\9X 

cf. <^l5q- ^S^ll:^ Efl<^l;5^ <^z]]o] ^o^s. %-§-o] 7>^tb M-i^^S^l 

^]^. 

'ar^CAr)^ -B-^ 30 cc/min, ^-g-^S. 900 ~ 950 t: . '^^(Ar)*^] ifltb 
>a-:^(02) Hfl^w] 8-20 -¥-3i|%^ ^^S. -B-^^m S^<Hl^i^ M-i^l-sflolH 
(nanoplate) ^3:71- ^^^^ i4i^l-BllolH<^l cfltb ^^V^^l^ 

^ £ 4^ (5)«^1 i4El-iflo^i:f. M-ii#5llolH^ ^o] 5 ~ 50 ^. ^^o] 

^ 20 ~ 1000 m ^S, 500 ~ 2000 nm ^S-Ol^f. o]S!\. ^s^l 

^ ^7] ^^^^oilA^ 7)1^^^ ^711 ^^^slSicf. ojsq- ^S^ll-^ 
#1^11 ^^S. l-g-o] 7>^*V M-ic^^i^lolcf. 
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1020030049836 #^ ^^>: 2003/8/29 

-fr^ 30 cc/min, «]:-§-^5. 900 rofl^l 30 ^ ^<?]: ^-§->«>l t'I 5) , 4^ ^^(Ar)<^l 
tfltl- 'a:rSi(02) wfl^wll- 10 2 ^5E|%S. ^^1^1-^1=1-. H ^ 

^. ^± wfl^till- 10 -^^%^ ^>c^ tiV^t!: ^70 /zm^ ^^^1^ 100 

nm ^<^]7} 500 fm9l ^h^^m7} ^^^^9i^^ , ^^^^ ^h^^^S^ ^;^> 

^-S-^ ^-f. ^ 30 - 50 Affli^ ^^l- ^;7ll^ 100 nm ^ol7> 100 



S. y^o]^ ^ ^ m o]^^ Tlcfltb ^^o]cV. icj-ej-Ai 

^ el4tZLel-3^(e-beam lithography) o^^^ sfTg ^0]^. ^f^^-^nl^g ^ ig- 
^t!: S^^^<^1 H-ii^^>::L;^>Sl ^^^o] 7>^^ ^^o] ^cf. 
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1020030049836 ^^ 'U^l- 2003/8/29 

i^i^^^ 1] 

^^(Ar)<^l cfl^M ^±(02)7} 1-20 ^^S. S.^^ ^^7]?^7} ^ 

7^t}jL al:^^H7> 800 ~ 950 °C ^^i^^ 3::?i*Hl^i. ^^<5>«?! 

ZLS^S^o}^^ ^^aV-g-^rH <^><S7>>il- ^5>yAl7lJL, ^5^^^ o>o^7>>i# ^ej^ 

[^^^% 2] 

^1 1 ^1-7] ^^(Ar)^ 20 ~ 50 cc/min^ -n"^-^^ -n-^^^ 

[^^^^^ 3] 

^1 1 ^J-7l 7^^ ^o] 10 ~ 30A ^nS. ^^€r 7] 

^1 1 ^Hl Si^^i. ^7] ^-§-^£7> 800 ~ 850 r^lJl, 'a:^(Ar)Sl -^-^ 
^ 20 - 50 cc/min <^]^ , ^^(Ar)<Hl tflsfl <:]-i(02)l- 1 ~ 20 -e- 
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1020030049836 ^^ 'U^}: 2003/8/29 

(ZnO) M-i^^S^]^ 
51 

^1 4 ^^7] M-ii^(nanowire)^ 50 ~ 200 nmolJl. ^ 

o]^ 5 ~ 100 iiantl ^^i-^S. ^5|-<=>>^(ZnO) 4^^^^^!^ . 

6] 

^1 1 «]:-g-^£7> 850 ~ 900 X:o]JL, «y:^(Ar)Sl -^-^ 

^ 20 - 50 cc/min oH , ^^(Ar)<Hl ^di(02)» 1 ~ 2 ^ 

<a*>^ tJ|-^Ai olelloKnanowire array)* ;*ll2:«V^ ^^^S *]-^ 

1^^%!- 71 

^1 6 M-iL^ ^efl^^Knanowire array)^ lo ~- 50 

^an^lJl, ^o]^ 50 ~ lOOO umo]^ , i^h^^ 50 ~ 300 nm 
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1020030049836 #^ "U^}: 2003/8/29 

[^^^J- 8] 

^1 1 9X'^^^, ^^^£7} 850 ~ 900 °C<^1^, "^^(Ar)^ -H-^ 

^ 20 - 50 cc/min o]x^ ^ ^^(Ar)<Hl ti(\n ^±(02)^ 2-20 "U^S. -R- 

(ZnO) M-i^^^^l^ 
9] 

^1 8 ^<H1 Si'H'H. '^-71 i4i^4^H(nanosheet)^ ^^>1 10 ~ 100 fm^]IL, 
<=>]7} 500 - 2000 jtan ojc^, ^^1^ 50 ~ 150 nm<?l ^^1-2.5. 

10] 

^1 1 ^<H^i. ^-§-^£7]- 900 ~ 950 Vo]jL, <&^(Ar)^ 

^ 20 - 50 cc/min ^^l^^^, <y:^(Ar)<^l cfl^fl 'a:^(02)» 1 ~ 8 ^^S. -B- 

(ZnO) M-i^^S^ls^ 
{^^^^ 11] 

^1 1 ^J-7l ti]:-§-^£7l- 900 ~ 950 Vo]JL, ^^r^CAr)^ -B-^ 

^ 20 - 50 cc/min , ^.^(Ar)«Hl tflSfl ^^02^ 8-20 -^-sr]* -H- 
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1020030049836 ^^ 'U^}: 2003/8/29 

*a^>^ 2:?l<^]Ai Ell olHCnanop late)* ^l^^V^ ^^-^S ^Sj- 



12] 

*m ^^^i(io)sq-, 

7fl€^<H 7>:iSl ^ Hfl#^ ^t!: 7>i ^^^^(21) ^ 7]-^ «ll#^(22) 

7> <y=^«^l ^JI >a-7l ^1^1(10)^ ^Jg^S ^-f-«:>^A-1 ZL Ifl^ofl 

5)1:^ ^S^^:2|- 7]^^ afl^l* ^tb ^-§-^(20)4, 

^7] ti]:-§-^(20)^ xfl^'Hl ^^^^^ 7]^^ ^-§-^>^ ^-§-^1 

131 

^1 12 ^71 «V-§-^1(30)^ ^^7} 7fl«j-£]o1 o;io.i^ 

2\ ^S^^^ ^11^ ^ ^cf^ A>z^-^lol>^, ^Eflo^ iB(31)sq-. ^7] ^B. 
(31) ^K^^l^ -^^^^(32)32]-, ^7] ^H(31)^ ^^-^<^l^i # ^^^^^S. ^ 

^^l^^i ^olHj-*J:0.s. ^^^^^ wfl^l^^ 71:^(33)^ i^^> 
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14] 

^1 12 9X^^^, ^^7] 71^(33)^ ^S^^S-^B] 3 ~ 10 mm 
15] 

^1 12 ^ S£^ ^] 14 9X^>^^, 71:^(33)^ 7]^ ^o^l 

10~30A ^^^]^ 7]:^9l «>-§-7>^Sl 

[^^*^ 16] 

^1 12 9X^^^. ^7] 7l:^(33)5q- ^S^^(32)# i^«^>^ ^-§-^1(30) 

^^1^ ^-§-^(20)^ ^'^o^'^l^i 7l->i Hfl#^(22)^^S 0 ~ 50 mm ^}o]c>\] 
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